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ABSTRACT
Aflatoxin contamination of  animal feeds is common and widely spread, especially in the tropics, due to the ubiquity 
of  the producing fungi.  The detection of  aflatoxin in five samples of  animal feed was carried out; using enzyme 
linked immunosorbent assay (ELISA). Samples were taken from five different areas in Abeokuta. The aflatoxin level 
was observed to be the highest in the poultry feed from Lafenwa with the value 93.1 µg/kg; and lowest in the feed 
from Idi-Aba with the value 13.5 µg/kg.  Fungal counts are between 4 x 103 and 42 x 103 cfu/g, with highest count 
occurring in the feed from Lafenwa and lowest in Idi-Aba.  The fungal growth was on potato dextrose agar (PDA), 
and Aspergillus flavus, A. oryzae, Rhizopus oryzae and Penicillum notatum were isolated and identified, with Aspergillus flavus 
predominating.  Comparison statistical analysis using ANOVA showed a significant mean difference 95% confidence 
interval. In conclusion, aflatoxin was present in all the samples, which even at low concentration is of  great concern 
to human and animal health.  Maize was the main ingredient in all the contaminated feed.  
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Introduction
Naturally occurring toxicants produced by 
microorganisms such as bacteria and fungi (moulds) 
contaminate foods and feeds and these food borne 
hazards pose a serious health risk to mammals, 
fish and poultry. Some fungi produce toxins, viz 
mycotoxins, and the diseases caused by the ingestion 
of  mycotoxins are called mycotoxicoses.  The toxin 
production can take place in either pre-harvest or 
post-harvest stage of  the crop.  Many people died 
in Russia during World War II owing to alimentary 
toxic aleukia (ATA), a mycotoxicosis caused by 
T-2 toxin, sequiterpenoid mycotoxin (Joffe, 1978). 
The resurgence of  interest in mycotoxin research 
is directly related to the discovery of  the aflatoxins 
during the 1960s, a group of  structurally related 
hepatocarcinogens, produced on nuts and cereals 
by Aspergillus flavus, A. parasitus and A. nomius and 
their role in the aetiology of  primary liver cancer in 
humans (Van Rensburg, 1986; Bressac et. al. 1991; 
and Groopman et. al., 1992).  Aflatoxins are one of  
the most potent toxic substances that occur naturally. 
They are naturally occurring toxic metabolites 
and closely related mycotoxins produced by fungi 
Aspergillus flavus and A. parasiticus. These are moulds 
found on food products such as corn and peanuts, 
peanut butter. Aflatoxins have been associated with 
various diseases such as aflatoxicosis in livestock, 
domestic animals and humans throughout the 
world. Aflatoxicosis is poisoning that result from 
the ingestion of  aflatoxins in contaminated food or 
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feed. It acts as a potent liver carcinogen in rodents 
(and presumably, humans). Aflatoxin poisoning 
is reported from all parts of  the world in almost 
all domestic and non domestic animals like cattle, 
horses, rabbits, and other non human primates 
(Bommakanti and Waliyar, 2004). Aflatoxins were 
initially isolated and identified as the causative 
toxins in Turkey X disease (necrosis of  the liver) 
in 1960 when over 100,000 turkeys died in England 
(Asao et. al., 1963). It was soon found that the 
disease was not limited to turkeys. Ducklings and 
young pheasants were also affected and heavy 
mortality was experienced.  There are four generally 
recognized dietary aflatoxins, designated B1, B2, 
G1, G2 (AFB1, AFB2, AFG1, AFG2 respectively). 
The metabolites, M1 and M2, are also found in milk. 
The order of  toxicity is B1 greater than G1 greater 
than G2, greater than B2 (IARC, 1976). Aflatoxin 
M1 (AFM1) has been identified in the milk of  
dairy cows consuming AFB1-contaminated feeds. 
The occurrence of  aflatoxicosis is influenced by 
the weather (temperature and humidity – warm 
and wet is worst!); so the extent of  contamination 
will vary with geographic location, agricultural 
and agronomic practices, and the susceptibility of  
the peanuts to fungus before they are harvested, 
and during storage and or processing periods 
(D’Mello, 2001). The aflatoxigenic Aspergilli are 
generally regarded as storage fungi proliferating 
under condition of  relatively high humidity and 
temperature. Aflatoxin contamination, therefore, 
almost exclusively confined to tropical feeds such 
as oilseed by-product derived from groundnuts, 
cottonseed and palm kernel (D’Mello, 2001). 
Aflatoxin contamination of  maize is also an 
important problem in warm humid regions where 
A. flavus may infect the crop prior to harvest and 
remain viable during storage (D’Mello, 2000). 
Thus, aflatoxins have received greater attention 
than any other mycotoxins because they clearly have 
a potent carcinogenic effect in laboratory rats and 
their acute poisonous effects in humans (Hussein 
et. al., 2001). The study investigated the aflatoxin 
levels and fungal load of  animal feed samples 
through the use of  enzyme-linked immunosorbent 
assay (ELISA) and microscopy respectively.
Materials and Methods
Collection of samples
Two hundred grams (200 g) each of  poultry feed 
(layers mash) was collected from five different areas 
of  Abeokuta: Lafenwa, Obantoko, Idi-Aba, Kuto, 
Omida. Fungal count and aflatoxin determination 
was carried out on each to determine the total 
fungal population and aflatoxin level.  
Serial dilution
For each poultry feed sample, three dilutions, 10-1, 
10-2, 10-3 were made. From the 10-3 dilutions, 1 ml 
of  dilutions was aseptically pipette into sterile petri 
dishes.  The inoculi were covered with the prepared 
sterile potato dextrose agar (PDA) containing 
0.04 g/l of  streptomycin, in pour plate method, 
swirled on the work table and allowed to set.  The 
plates were incubated in an inverted position for 
5 – 7 days; after which colonies on the plates were 
counted and recorded. All colonies were counted 
and expressed in colony forming unit per gram 
(cfu/g) of  the sample. Colony forming units were 
determined using the formula:
No of  colonies
Volume used
  x dilution factor
Subculture of fungal isolates from primary 
plates
Fungal isolates on primary plates were subcultured 
with the help of  an inoculating needle and plated 
on freshly prepared potato dextrose agar (Oxoid). 
The plates were duly labelled based on source 
of  sample. Incubation at room temperature was 
carried out for 5 – 7 days.
Identification of fungal isolates
Microscopy was done with the use of  cotton blue- 
in-lactophenol as stain and viewing under the x40 
objective lens, for morphology.
Aflatoxin extraction and quantification
In aflatoxin analysis, direct competitive enzyme-
linked imnmunosorbent assay is used. The enzyme-
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linked immunosorbent assay is based on antigen-
antibody reaction (Aycicek et. al., 2005).  
Five grams (5 g) of  each sample was weighed into 
five different conical flasks labelled according to 
the study location/sampling point. Twenty five 
(25) mls of  70% methanol was added into each 
flask to extract the aflatoxin in the feed samples. 
The different mixtures were filtered into test 
tubes labelled accordingly, using filter papers. The 
filtrates were pale yellow in color. 100 µl of  filtrate 
was added to 500 µl of  70% methanol (diluted in 
ratio 1:5) using micropipettes and mixed together. 
Thereafter, 50 µl of  the mixture was mixed with 
100 µl of  conjugate enzyme (found in the ELISA 
kit, AgraQuant(R) ELISA total aflatoxin test kit) 
in dilution wells (white, found in ELISA kit) to 
make 150 µl. 100 µl of  each was taken and put 
in antibody-coated wells (blue colour, also found 
in ELISA kit) and incubated for 15 mins at room 
temperature.  This aids the formation of  a complex. 
Following incubation, the excess was disposed 
and the wells were rinsed with distilled water. 100 
µl of  substrate (found in ELISA kit) was added; 
changing the colour to blue (the enzyme previously 
added acts on this substrate and this enhances the 
antigen-antibody reaction. The more the antigen-
antibody reaction, the lighter the blue colour; and 
the lighter the blue colour, the higher the aflatoxin 
level).  This was left to stand for 5 mins, after which 
the stop solution (found in ELISA kit) was added, 
changing the colour of  the solution to yellow (stop 
solution halts enzyme activity on the substrate). 
The antibody-coated wells were then put in ELISA 
aflatoxin reader (Stat Fax(R) 303 ELISA Reader) for 
photometric measurement of  the aflatoxin level at 
450 nm.  The absorbance is inversely proportional 
to the aflatoxin concentration in the sample i.e. 
the lower the absorbance, the higher the aflatoxin 
concentration. The results were recorded.
Results and Discussion
From the result of  the analysis (microbiological), 
the feed obtained from Lafenwa had the highest 
Aspergillus and Penicillum counts/bioload, i.e. 42 x 
103 cfu/g; as well as the lowest absorbance (thus, 
highest aflatoxin level) i.e. 95.1 µg/g. The feed 
obtained from Idi-aba has the lowest fungal count 
i.e. 4 x 103 cfu/g; and the highest absorbance (the 
lowest aflatoxin level) i.e. 13.5 µg/g. Although 
the aflatoxin level is low, it cannot be fed to 
poultry. Statistical analysis showed a significant 
mean difference between the poultry feeds from 
five different locations at 95 percent confidence 
interval. This shows a significant difference from 
the USFDA approved action value i.e. 20 µg/g, 
making the feed samples unfit for consumption 
by poultry. By physical investigation, Lafenwa is 
situated on lower land around the river course.  The 
high level of  aflatoxin in Lafenwa can be said to 
be influenced by its proximity to the Ogun river 
tributary. As a result, the level of  humidity will be 
high. Knowing that humidity is an important factor 
in the growth of  fungi, the aflatoxin level will be 
very high due to great proliferation of  the toxigenic 
fungi. Method of  preservation of  maize is poor 
because of  the low development of  the area and 
high commercialization. It is most populated by 
rural settlers.  Market forces of  demand and supply 
allows for the production of  cheap low quality 
feeds with the aim of  fast profit making. Following 
Lafenwa is Obantoko which is still on the same axis 
with Lafenwa. The area is also not very developed, 
but now as low as in Lafenwa.  The humidity is low, 
and it is commercial. Kuto is highly commercial 
because of  the main market.  This accounts for low 
level of  awareness and development. Omida is a 
commercial hub but patronized mostly by the elite 
and educated.  This is because of  its proximity to 
Ibara, Oke-Ilewo, Onikolobo.  Thus, the awareness 
for preservation and development is higher. It is 
also nearer to Idi-aba on higher land. Converse to 
the situation in Lafenwa, Idi-Aba is geographically 
located on a high land farther above sea level, a 
factor that accounts for the problem of  water 
supply in the area. The environment will be less 
humid knowing that humidity is an important 
factor in the growth of  fungi, it suffices to say that 
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Table 1: Fungal counts of  poultry feeds sold in Abeokuta
Sample	 Fungal		 Macroscopic	 Microscopic	 Identified
 count  Characteristics Characteristics Isolate
 (Cfu/g)   
Idi-aba (Ia) 4 x 103 Fluffy white with black spores  Sporangiophores up to Rhizopus oryzae
  (4 colonies). 1500 µm in length and 18 µm
   in width, smooth walled, 
  Colonies are about 5-8 mm high,  non-septate, simple or
  with some tendency to collapse,  branched, arising from
  white cottony with blackish-grey stolons opposite rhizoids
  spores.   usually in groups of  three
   or more.  Sporangia are 
   globose, often with a 
   flattened base, grayish 
   black, powdery in 
   appearance.  
Kuto (K) 26 x 103 Fluffy white with black spores  Hyphae are septate and Aspergillus flavus 
  (2); fluffy green (3); fluffy yellow  hyaline. Hyphae and conidia 
  – green (1); green with white  are separate.  Has asci with
  margin small (20). ascocarps. Vesicle is the shape
   of  a circle (radiate head) with
  Surface is yellow-green / green,  filamentous extensions growing
  reverse is goldish to red-brown.  out from it.  Conidiophores 
   were rough.  
Obantoko (O) 29 x 10-3 Fluffy pale – yellow, white middle,  Hyphae are septate and Aspergillus flavus 
  raised (3); fluffy yellow – green  hyaline. Hyphae and conidia are
  (1); small green with white  separate. Has asci with ascocarps.   
  margin (25).   Vesicle is the shape of  a circle 
   (radiate head) with filamentous
   extensions growing out from it.  
   Conidiophores are colorless and
   rough, phialides are uni- or 
   biseriate.  
Omida (Om) 8 x 103 Fluffy green (4); fluffy yellow Conidial head radiate to Aspergillus oryzae
  – green (3); fluffy white with black  loosely columnar, conidiophore 
  spores (1). up to 4-5mm in length, colorless,
   with walls relatively thin, 
   definitely roughened throughout
   all or most of  their length; vesicle
   is sub  spherical, less commonly 
   flask shaped, sterigmata covering
   the entire surface or the upper 
   three-fourth, up to 75 µm; conidia 
   were sub-spherical to ovoidal, smooth 
   walled to roughened, greenish to
   brownish.  
Lafenwa (L) 42 x 103 Fluffy white with black spores (6);  Septate hyaline hyphae (1.5 to Penicillum notatum
  fluffy green (5); fluffy yellow – green  5µm in diameter), simple or
  (16); small green with white margin  metulae, phialides and conidia
  (15).   were observed, and whole 
   structure appeared as a brush 
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the lower level of  aflatoxin concentration found 
in feeds in Idi-aba is due to low humidity. Also, 
there are lesser commercial activities and hence, a 
higher level of  awareness on the storage of  maize, 
the main ingredient. The area is more developed 
due to the existence of  schools (e.g. Abeokuta 
Grammar School, Baptist Girls’ High School, 
Lisabi Grammar School) and the Federal Medical 
Centre. This then justifies the fact that it is most 
populated by the elite and educated. Aflatoxins are 
immunosuppressive in a variety of  animals making 
them more susceptible to infection by various 
microorganisms. The animals include sheep, cattle, 
mice, rats, rabbits, pigs, poultry among others 
(Sharma, 1993; Jakab, et. al., 1994; Dimitri, et. al., 
1996; Silvott, 1997). Abarca et. al. (1994) carried out 
a screening on mycoflora and aflatoxin-producing 
strains in animal mixed feeds in Spanish private 
farms and reported Penicillum, Aspergillus, Fusarium, 
Candida, Aphanocladium, Acremonium, Mucor, 
Rhizopus, Absidia, Geotrichum as being predominant. 
Also, fungal counts ranged from 102 to 108 cfu/g 
with Aspergillus flavus showing the highest incidence 
in the samples; and also the mean value of  poultry 
feed to be 5.8 which is statistically significant (p < 
0.01). Following fungal growth, the decrease in pH 
values of  the media is proportional to the amount 
of  growth, and as time proceeds, the pH increases 
above initial values (Park and Bullerman, 1983). 
From the results, it is shown that the feed obtained 
from Lafenwa should not be fed to poultry, because 
it could lead to acute toxicity, with the principal target 
organ being the liver. Although, the feed from Idi-
aba has a lower aflatoxin level, it is toxic and could 
cause chronic toxicity in the long run. Mycotoxins, 
being ubiquitous due to the global distribution of  
toxigenic fungi, put crops and consumers at risk 
and causes serious problems in the agricultural 
economies and international trades of  nuts and 
cereals. Aflatoxin, the mycotoxin being studied in 
Table	2:	USFDA	approved	action	levels	for	aflatoxins	in	different	commodities	(source:	Centre	for	Applied	
Special Technology, 2003)
Commodity Concentration( µg/g)
All products, except milk, designated for humans 20
Milk 0.5
Corn or peanut products for immature animals 20
and dairy cattle
Corn or peanut products for breeding beef  cattle, 100
swine and mature poultry
Corn or peanut products for finishing swine 200 
Corn or peanut products for finishing beef  cattle 300
Cotton or peanut products seed meal (as a feed ingredient)  300
All feedstuff  other than corn 20
this research, can be destroyed by the ammoniation 
of  feedstuffs either in its gaseous form or as an 
ammonium hydroxide solution (Simpson and 
Pemberton, 1989; Lee et. al., 1992; Park, 1992). 
Addition to animal feeds of  sequestering agents, 
such as activated charcoal, sodium bentonite and 
hydrated sodium alumninosilicate, which bind to 
aflatoxin and decrease its bioavailability, has been 
proposed as a detoxification strategy (Harvey 
et. al., 1989; Lindermann et. al., 1990; Bonna et. 
al., 1991). Aflatoxin levels can also be reduced 
by the process of  cooking, the dry roasting of  
peanuts and the popping of  corn; the reduction 
is however modest (Simpson and Pemberton, 
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1989).  Aflatoxin production can be controlled by 
the isolation or development of  atoxigenic strains 
of  A. flavus and A. parasiticus; these strains are able 
to competitively exclude toxigenic field strains 
from the host plant (Cole and Cotty, 1990; Cotty, 
1994). Approaches such as developing resistant 
varieties, biological control, agronomy practices 
and integrated aflatoxin management are exploited. 
Ordinarily, grains and nuts (particularly corn, grains 
and peanuts and cotton seed) should not be kept 
for long periods (more than a few months) before 
use. Storage should be in a dry (low humidity) cool 
environment and feed or feed stuff  should be 
bought from known, reputable sources where they 
are known to be handled carefully.
Table	3:	Aflatoxin	levels	in	poultry	feeds	from	5	
locations of  Abeokuta
Aflatoxin		 	 Sample	 Absorbance	
Concentration	(µg/g)	 	 at	450nm	
43.2 Obantoko (O) 1.522
13.5 Idi-aba (Ia) 2.391
24.0 Omida (Om) 2.168
29.7 Kuto (K) 1.981
95.1 Lafenwa (L) 0.840
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